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 1. Introduction 
 
The efficiency and equity of a country’s educational system is a topic of major 
concern and interest for policymakers, researchers, parents and students alike. 
Educational systems can be considered widely different across countries regarding 
their characteristics. Nevertheless, one distinction that can be clearly made is whether 
a country applies educational tracking and the timing in which it does so. Tracking 
can be generally described as separating students into different school classes, usually 
by academic ability or curriculum focus – students whose overall achievement is 
above average are assigned to the same class, as are students whose achievement is at 
an average level or below it. Usually, this separation also determines whether a 
student follows an academic-based track that prepares them for entrance in a 
university or a vocational-based track that on contrast, is designed to prepare students 
for entrance in the labor market following the conclusion of their school years. 
Furthermore, tracking can occur within schools, as is more common in the US - a 
form of ability-grouping also called streaming - or it can lead to a division of students 
between different schools, as is the norm in countries such as Germany, the 
Netherlands and several other European countries (Maaz et al., 2008). Some countries 
such as Germany and Austria track students as early as age 10, while the majority of 
OECD countries does so at age 15 or 16 (Woessmann, 2009). The discussion of the 
advantages and disadvantages of early tracking has been a topic of much heated 
debate for a long time (see Heath (1984) for a collection of arguments for and against 
ability-grouping between schools in the UK). Those in favor of it tend to argue that 
homogenous classes allow for a focused curriculum adapted to the level and learning 
pace of each student, in which the professor doesn’t have to worry about losing the 
interest of fast learners or making the slowest ones fall behind, resulting into an 
optimal learning by all students. The arguments for comprehensive schools, as 
opposed to tracking, claim that lower-level students will be systematically 
disadvantaged by slower learning environments if they are separated early on by 
tracking, leaving them farther behind the level of the upper groups, and thus, 
increasing inequality – both in their educational achievement and later in their life, 
through lower earnings in their adult years (Pekkarinen et al., 2009). This possibility 
that tracking aggravates economic inequality is also related to the fear that it leads to a 
distribution of students through socio-economic background, perpetuating a bias 
against more disadvantaged students (Brunello & Chechi, 2007). Furthermore, 
opposers of tracking, by assuming non-linear peer effects, can argue that in 
heterogeneous classes, the higher ability students lose nothing while lower ability 
ones benefit from this interaction, giving a raise to efficiency (Benabou, 1996). On the 
other hand, if it is assumed that students are better off with peers of their own level, 
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 tracking could even improve the level of mean performance and reduce inequality 
(Dobbelsteen et al. 2002). Thus, from a theoretical point of view, the effects of 
tracking are widely controversial, suggesting a substantial uncertainty about its impact 
on both the level and distribution of students’ achievement (see Betts, 2011; Meier & 
Schutz, 2007 for a review on the theoretical considerations on the impact of tracking).  
The empirical evidence on this matter is too, quite unclear. While the empirical 
literature tends to suggest that tracking aggravates inequality in achievement, the 
major issue with any empirical research on tracking is that other unmeasured factors 
bias the estimations of its impact. For example, studies that exploit changes in 
tracking policies in schools are potentially biased if other changes to schools are 
simultaneously made. Nonetheless, Hanushek and Woessmann (2006) analysis has 
given fairly robust evidence that early tracking increases inequality in achievement, 
without a clear impact on mean performance. To account for the unmeasured factors 
biasing the estimated impact of tracking, they apply an innovative international 
differences-in-differences approach, that compares average test scores and deviations 
from the mean at the country level, for different grades, before any country has 
introduced tracking and after tracking has been implemented in some countries. 
However, there is a type of tracking that has never been investigated in the literature 
before. This type of tracking is present at the upper secondary school level for 
students who are following an academic path and similarly to the other types of 
tracking, it is applied by some countries and absent in others. Countries differ in their 
upper secondary school systems in a way that some require their students to choose a 
specialization from a set of areas ‑  typically natural sciences, economic sciences, 
humanities or arts ‑  and follow that specialization for the course of their upper 
secondary education years (e.g. Portugal, Spain, Sweden) whereas by contrast, others 
including Finland, Denmark or the U.S. follow a general curriculum where students, 
albeit being able to choose between different classes in distinct areas, are not required 
to follow a single specialization and thus, receive a more general education. To the 
best of our knowledge, there has never been any paper specifically analyzing either 
theoretically or empirically the possible impacts of this specific type of tracking. As 
specialized systems can be considered somewhat less common – something which is 
supported by the proportion of countries with such system in our study sample – some 
additional information regarding its characteristics and anecdotal evidence about its 
possible effects on student outcomes is given. 
One of the clearest differences from the ability grouping tracking, in which schools 
make strong recommendations for what type of track the student should follow based 
on his previous achievement, is that the choice of track placement in this case – the 
specialization – is solely the student’s and parents’ choice, at times aided by 
psychological advice or tests too. This decision is usually based on the academic 
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 interests of the student and his plans for his area of study at the tertiary education 
level, as some university programs often ask for the completion of some courses 
specific to a certain area (e.g. it is unlikely for a student following an arts 
specialization to study medicine at the tertiary level). Hence, this type of tracking does 
not divide students by ability but rather by area of interest and specialization and for 
this reason, the theoretical framework concerning the effects of having classrooms 
with homogenous or heterogeneous levels of student ability does not directly apply. 
Although the different specialization areas are not designed to have different levels of 
difficulty per se, as Bishop (2010) points out, the maths-science lines have a 
reputation for being the most difficult and prestigious, giving better chances of being 
accepted in varied tertiary education programs. A study done by the Portuguese 
Ministry of Education in 2014 shows that the biggest proportion of students with high 
grade point averages (classified as “Excellent” or “Merit”) is present in the maths-
science track, but it is also the track that has the second highest proportion of “Fails” 
out of the four tracks (Cid et al., 2014) – possibly giving further confirmation that it is 
the specialization that attracts the best students but the one with the highest level of 
difficulty too.  Although the degree of specialization varies across countries – as in 
some specialized systems, students are still able to choose quite freely from courses of 
other areas, while in others this choice is much more restricted – students will in any 
case have different focuses and thus, it is plausible to think that this will make them 
excel or fall behind in certain areas when compared to their peers of different 
specializations. One of the clearest differences between specialization areas is that the 
science and economics lines consistently have a higher focus on mathematics than the 
others, while to some lesser extent the humanities lines have a higher focus on 
languages, writing and reading skills. Therefore, it is possible that international tests 
show in some way an effect of this type of tracking, either through a change in the 
distribution of results of a country (e.g. an increase in educational inequality) or even 
a change in the level of mean performance. Given that the biggest difference between 
specialization areas seems to be in the extent of their mathematics curriculum, our 
initial intuition supposed that if any impact would be found, this would be more likely 
seen through an increase in the inequality of results for the mathematics exams for 
countries following a specialized system.  
Since countries only follow one system or the other
1
, this type of tracking requires a 
cross-country analysis to estimate the possible effects of these institutional 
differences. For this, an international differences-in-differences analysis is used to 
account for country heterogeneity and unobserved factors influencing student 
                                                     
1 An exception was found for the case of Finland where, as noted by Kirjavainen (2007), around 13% 
of upper secondary schools offer the option of following a specialized curriculum. Nevertheless, most 
of them still offer the general track. 
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 outcomes, following the approach of Hanushek and Woessmann (2006). The impact 
of having a specialized system in upper secondary school, as opposed to a general 
one, is identified by comparing the change in outcomes between a point just before 
students have started this stage of schooling – measured using PISA data - and a later 
point, after they have completed it – using data from the recently done PIAAC study – 
across countries with a specialized and general systems. The regression results of this 
first analysis suggest that the choice of one system or the other does not account for 
differences across countries in either the mean performance or the inequality of 
students’ test scores. 
 
The paper is organized as follows. Section 2 presents the econometric strategy 
followed and Section 3 describes the data used. Section 4 presents the evolution of 
student outcomes across countries, as measured by PISA and PIAAC test results, and 
reports the main regression results. Section 5 concludes.  
 
 
2. Econometric strategy 
 
The common method to estimate the determinants of a student’s achievement is to 
consider an education production function, where the achievement of a student - 
usually measured by test scores – is dependent on various factors: personal 
characteristics of the student such as gender or innate ability and previous educational 
trajectories; family characteristics that usually consider the highest level of education 
of a student’s parents, income and physical resources available at home such as books, 
computers or the access to Internet; school characteristics such as its infrastructures, 
teacher’s quality, class size, the curriculum taught, peer effects and even specific 
characteristics of a country’s educational system. 
Evidently, a student’s achievement is dependent on an immense amount of factors - 
some of them, very hard to observe and measure. This has lead researchers to adopt a 
reduced-form model of the equation. One could consider such a model like the one 
shown in equation (1) to estimate the impact of a county following a specialized 
system, as opposed to a general one, on a student’s achievement:  
𝐴𝑖𝑐𝑔 = 𝛼𝑐 + 𝛾𝑆𝑃𝐸𝐶𝑖𝑔𝑐 + 𝛽𝑋𝑖𝑔𝑐 + 𝜀𝑖𝑔𝑐                                           (1) 
where the achievement of student i in grade g and country c (𝐴𝑖𝑐𝑔) is determined by a 
country specific intercept (𝛼), several characteristics of families and schools (vector 
X) and the existence of a specialized system in upper secondary school (SPEC, which 
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 is a dichotomous variable that takes value ‘1’ if the country has a specialized upper-
secondary academic level and ‘0’ if this is general). However, two main issues arise 
with using this methodology to estimate the impact of our variable of interest, SPEC. 
First of all, as Hanushek (2003) has shown, we cannot be completely confident with 
any estimates of the 𝛽, due to insufficient data on all the characteristics of a student’s 
family background, school characteristics and peer effects, not only at the 
contemporaneous level but also regarding their past influence. Not taking into account 
all of these hard-to-measure determinants to achievement will lead to the standard 
problem of omitted variables bias. Secondly, regarding the influence of having a 
specialized educational system in a cross-country analysis, if in a country every upper 
secondary school student in an academic track follows a specialization, SPEC will be 
a country-fixed effect (a constant) and as such, we cannot estimate its impact on 
achievement. 
Hanushek and Woessmann (2006) face the same problem when trying to estimate the 
impact of early tracking on achievement. To solve this issue, they effectively apply an 
international differences-in-differences approach, by comparing the average 
achievement gain in countries with early tracking to that of countries without it - as no 
country applies tracking in the early primary grades, it is possible to compare the level 
and distribution of student performance in these grades by using international 
assessment programs such as TIMSS and PIRLS, to these levels in secondary school 
where some countries have separated students into differing-ability schools and others 
have not, by looking at the results of PISA and TIMMS for secondary school. As 
such, Hanushek & Woessmann (2006) use a model that regresses secondary-school 
outcomes on primary-school outcomes plus an indicator for the existence of tracking.  
Given the similarity of their analysis to the one of this paper, the same methodology is 
followed. In this way, the level and distribution of performance of younger students, 
at grades before upper secondary school, is compared with those of older students, 
after they’ve been through a specialized or general educational system in upper 
secondary schooling. The impact of having a specialized system will then be 
estimated by: 
𝛾 = Δ𝐴̿̿ ̿̿ 𝑠𝑝𝑒𝑐 − Δ𝐴̿̿ ̿̿ 𝑔𝑒𝑛 + (?̿?𝑠𝑝𝑒𝑐 − ?̿?𝑔𝑒𝑛)                                         (2) 
where the double bar denotes the average achievement gain in each group of 
countries, the ones with a specialized educational system in upper secondary school 
(spec) and the ones with a general system (gen). Thus, by taking a double-difference 
we are correctly applying a difference-in-differences approach to estimate the effects 
of a specialized system. The estimation is still depended upon the expected composite 
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 errors (v) being uncorrelated with the existence of a specialized system, which would 
be violated if the observed tests used came from largely different cohorts of 
individuals such that the X’s (vector of family and school characteristics) were to 
change or if countries with specialized systems generally applied different school 
policies between the two measured points of achievement - just before academic 
upper secondary schooling (denoted by 𝐴𝑐
1) and after it (𝐴𝑐
2) - that would substantially 
differ from those applied in general system countries and that these differences would 
not show up in achievement of the first measured period for each country, 𝐴𝑐
1. 
The equation used will analyze mean performance and inequality as measured by the 
within-country standard deviation and also the difference between different 
performance percentiles – the test score difference between the student performing at 
the 95
th
 percentile and the student performing at the 5
th
 percentile in each country and 
likewise for the 75
th
 and 25
th
 percentile. The identification will thus, follow the below 
form: 
𝐴𝑐
2 = 𝛽0 + 𝛽1𝐴𝑐
1 + 𝛾𝑆𝑃𝐸𝐶𝑐 + 𝜀𝑐                                             (3) 
where 𝐴𝑐
2  represents the various ways of measuring students’ performance and its 
distribution at the country-level at a point posterior to the conclusion of upper 
secondary education; which is dependent on a constant term (𝛽0); the same measure of 
students’ performance at the country-level used for the dependent variable but at a 
point just before upper-secondary school (𝐴𝑐
1); a dummy variable indicating whether 
students in a country follow a specialized system in upper secondary school (𝑆𝑃𝐸𝐶𝑐); 
and an error term (𝜀𝑐). Additional control-variables such as the GDP per capita and a 
country’s cumulative expenditure per student by age 15 years old are added as 
robustness-checks. 
 
3. Data 
Since around the late 1950’s international testing of students began to be undertaken 
with the objective of comparing the performance of students across countries using 
the same evaluation criteria. Although these early studies faced some problems of 
sampling and within-country selectivity, since then, they have improved substantially 
and are currently widely used by researchers to evaluate educational matters. One of 
the most famous and used studies (if perhaps not the most) is the triennial PISA test 
by the OECD that started in 2000, with the intent of improving education policies and 
outcomes. This assessment program tested around 510,000 students in the last round 
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 of 2012 over 65 economies, in the key subjects of mathematics, reading and science. 
Students who take part in this exam are 15 years old of age (or have turned 16 very 
recently), an age which is chosen due to the fact in many countries, this coincides with 
the end of compulsory education – and for the interest of this paper, with a point just 
before the entrance to upper secondary schooling too. 
To assess whether specialization in upper secondary school has an impact on students’ 
performance, we would additionally ideally use a test such as PISA, but that instead, 
evaluates students just after they have concluded this last stage of secondary 
education. However, as unfortunately such international exam does not exist, we are 
forced to use another one that tests individuals on a broader age group. In 2012, the 
OECD released the results of the first edition of PIAAC, a study that aims at 
evaluating adults from 16 to 65 years old in the areas of literacy, numeracy and 
problem-solving. Around 155,000 individuals were tested, over 24 countries in this 
first round of the study. The countries that are present on both PISA and PIAAC 
studies are the following: Australia, Austria, Belgium (Flanders only), Canada, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Ireland, Italy, Japan, Korea, 
Netherlands, Norway, Poland, Russian Federation, Slovak Republic, Spain, Sweden, 
United Kingdom (England and Northern Ireland only) and United States. The subjects 
that are common to both tests are the reading and mathematics parts of the exams – 
reading literacy (PISA) and literacy (PIAAC); and mathematical literacy (PISA) and 
numeracy (PIAAC). 
As the methodology of this paper proposes to compare the performance of students 
and its distribution at a point before and after they’ve been through an academically-
oriented education in upper secondary school (following a specialized or general 
system), several removals had to be done in the original PIAAC database and to a 
lesser extent, in the PISA database as well. Starting with PIAAC, this database has 
information on the highest level of education obtained by each examinee according to 
the ISCED 97 classification (UNESCO, 1997) – an international classification of 
different levels of education created by UNESCO to facilitate comparisons of 
education statistics and indicators across countries, given their wide variety in terms 
of structure and curricular content. This not only tells us whether an individual has 
completed at least upper secondary education - the basic condition to be eligible for 
this analysis - but also if this education had an academic or vocational orientation. 
Once again, as we are only interested in analyzing students that followed an academic 
education in upper secondary school (since they are the only ones subject to either a 
specialized or general system), students with a vocational education at this level were 
removed from the study. These individuals that were removed are classified as having 
9
 a highest level of education ISCED 3C, a decision which is complemented with a 
section of the PIAAC database that has information specifically on whether this level 
of highest education was vocationally oriented. Some individuals did not report their 
highest level of education according to the ISCDED classification and for those from 
the countries of Canada and Estonia, this information is not available at all – 
therefore, they were also removed. Australia was also not considered in the study as 
the data for this country had to be paid for. Furthermore, PIAAC has information on 
the area of study for the highest level of education obtained – with this, individuals 
who followed an area which was clearly not academic, were removed too (e.g. 
agriculture, social services, manufacturing).  
Finally, concerning the age group range for individuals in the PIAAC database, this 
decision is distinctly more subjective. The lower limit should not be a problem, as the 
selection of individuals who have at least completed an upper secondary academic 
education is the important criteria. Still, 16 years old individuals were removed as it is 
not likely they have completed an academic upper secondary school program at such 
age
2
. Hence, what concerns us is the upper age limit. Although, as mentioned in the 
introduction of this paper, there is no theoretical literature concerning what the effects 
of specialization might be, it is reasonable to assume that these effects (if they do in 
fact exist) are more visible for individuals who have recently finished upper secondary 
school. Factors such as the quality of post-secondary education in a country or the 
commonness of on-the-job training are very likely to have an impact on the skills of 
adults in that country (Becker, 1975; Lucas, 1988), which will in turn bias the 
estimated impact of upper secondary school specialization. Restricting the sample to 
younger ages will provide a more appropriate study group but will at the same time 
reduce the sample size of each country and thus, increase the chances of having 
measurement errors. On the other hand, expanding the sample to include older 
individuals might, as already mentioned, capture other determinants of skills rather 
than specialization. Therefore, we experiment with different age groups in PIAAC - 
up to 21 years old, 24, 29 and 34. This age selection is chosen, first of all, because for 
the countries of Austria, Germany and the United States, the individual age values are 
not reported. For these countries, the age information of individuals is given in age 
groups of 5 years intervals (e.g. 25-29, 30-34). Therefore, to match the age group 
selection of countries with an individual age info with those without it, we choose 
                                                     
2 It is, however, possible (yet very unlikely) that 16 years old students have advanced some school 
years and thus, finished an upper secondary school academic program at this age. As we believe that 
the probability of having a misreported information regarding the orientation of the program is higher 
than this, we choose to still remove 16 years old students. In any case, for the whole sample of 
PIAAC there were only 13 students that reported having completed an ISCED 3A-B program.  
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 these 4 groups. Once again, since we are not sure which is the ideal group in our 
PIAAC sample to test the effects of upper secondary school specialization, testing 
these 4 groups provides a robustness check to our results. Most importantly, we were 
able to verify that the essential results did not change. 
Concerning the PISA database, removals were made mostly in countries that have 
tracking between academic and vocational schools before or at the age where students 
take this exam. Once again, since our methodology proposes to compare individuals 
that have been through an academic upper secondary education following either a 
specialized or general system with their equivalents at a point before this stage of 
education, students who are already following a vocational track at the age of 15 are 
not eligible for this analysis. In this way, in countries with no early tracking between 
vocational and academic tracks such as Norway, Finland or United States no removals 
needed to be made, whereas in countries with early tracking such as Austria or 
Germany, several removals were done. 
Finally, regarding the information about whether a country follows a specialized or 
general system in upper secondary school, this data was gathered from different 
sources ranging from OECD documents, information available on the websites of the 
Ministry of Education of each country and other articles about the curriculum and 
educational system of a country. Although it was not possible to have the exact 
information on when such systems were introduced in each country, we are confident 
that they have remained the same way since at least 1995 (the period where the older 
age group of 34 years old for PIAAC is expected to have finished upper secondary 
education) and assume there have been no changes since then, which we were able to 
verify for the vast majority of countries in our sample. In the group of 20 countries 
analyzed in this study, 14 of them follow a general system and 6 a specialized one. 
The general system group is constituted by Austria, Belgium, Czech Republic, 
Denmark, Finland, Germany, Ireland, Japan, Korea, Poland, Russian Federation
3
, 
Slovak Republic, United Kingdom and United States. The specialized system group is 
formed by France, Italy, Norway, Netherlands, Spain and Sweden. 
 
Test scores for each individual in both PISA and PIAAC are estimated with plausible 
values based on a multiple imputation technique (see OECD, 2009; and Pokropek & 
                                                     
3 OECD considers the results from the Russian Federation in the PIAAC survey to be preliminary. 
Furthermore, they do not include the region of Moscow which is not possible to remove 
independently from the PISA study. Although we decide to keep this country in our regression 
analysis, removing it from the sample did not change the results. 
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 Jakubowski, 2012 for more on how plausible values and skills are estimated for PISA 
and PIAAC respectively). As PISA and PIAAC have different scales (PISA from 200-
800 and PIAAC from 0-500), the variables analyzed in the next section are 
standardized to have a cross-country mean of zero and a standard deviation of 1. 
 
4. Results 
4.1. Evolution from PISA to PIAAC 
Since our analysis mixes PISA with PIAAC data – and although their comparison is 
possible (see OECD, 2013, chapter 6, for a comparison of the two studies), very few 
studies have done so thus far – as a first step, it is interesting to see how their results 
are related for our study group in the different subjects of mathematics and reading, 
and for the measures of country-level mean performance and inequality (as measured 
by the within-country standard deviation). This will let us know how students’ 
achievement in a country evolves from PISA to PIAAC, before considering the 
possible influence of a country following a specialized or general system. The age 
group considered in PIAAC for the Figures 1 and 2 displayed below is of individuals 
up to 24 years old, which in any case, showed a similar pattern to the other age 
groups.  
 
 
 
Figure 1- Evolution of Mathematics test scores from PISA to PIAAC across countries results. Mean of 
test scores in the national population (standardized across countries) on the left-hand side; Standard 
deviation on the right-hand side. Age group considered in PIAAC: up to 24 years old. 
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Figure 2 - Evolution of Reading comprehension test scores from PISA to PIAAC across countries 
results. Mean of test scores in the national population (standardized across countries) on the left-
hand side; Standard deviation on the right-hand side. Age group considered in PIAAC: up to 24 years 
old. 
 
Achievement shown in the results of PISA seems to be clearly related to the one 
shown for the same country in PIAAC. However, a curious pattern arises – while 
PIAAC results are shown to be positively related to the ones of PISA, this relationship 
is consistently negative for the inequality of the mathematics results. This pattern is 
consistent for all age groups in PIAAC and confirmed by the regression results. 
Although this result undoubtedly requires specific attention to what its reasons might 
be, as this falls out of the scope of the analysis of this paper, we leave it as a 
suggestion for possible future research. 
Subsequently, regarding how the change in mean performance and inequality from 
PISA to PIAAC might be related to the different educational systems, a graphical 
analysis is applied as a first step. Given the importance devoted to inequality in the 
tracking literature and our initial intuition that if any impact would be found, this 
would be more likely seen through an increase in the inequality of mathematics exams 
for countries following a specialized system, the graphical analysis focuses on the 
change in inequality for this subject. The difference-in-difference methodology 
applied in this paper involves an investigation of the relationship represented in figure 
3 below. It represents the relative standard deviation of mathematics test scores in our 
population of interest for each country (the difference from the international average 
of national standard deviation for this test) in PISA and PIAAC for countries with a 
specialized system and a general system. The age group considered in PIAAC is of 
individuals up to 29 years old for reasons of legibility, which in any case, showed a 
13
 similar pattern to the other age groups. In Figure 3, countries with a specialized 
system are represented with a solid line while countries with a general system are 
represented with a dashed line.  
 
 
 
 
 
Figure 3 - Change in inequality from PISA to PIAAC across countries as measured by the national 
standard deviation of test score. Age group considered in PIAAC: up to 29 years old.  
 
 
At first glance, the relationship appears to be quite unclear. Half of the countries with 
a general system increase their inequality while the other half decreases it. However, 
for the countries with a specialized system, a somewhat more consistent pattern 
appears. Out of this 6 countries, 5 of them increase their inequality (albeit with small 
increases for Spain and Italy) while France shows a decrease in inequality. These 
changes are perhaps more easily seen in Figure 4, where countries suffering an 
increase in inequality are above the zero line and those decreasing inequality are 
below it. 
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Figure 4 - Change in inequality from PISA to PIAAC across countries. Countries increasing 
inequality are above the zero line; countries decreasing inequality are below it. Inequality change 
defined as inequality in PIAAC minus inequality in PISA test 
 
 
4.2 – Regression analysis 
The regression analysis applies a differences-in-differences estimation, as described in 
section 2 of this paper, to estimate the impact of a country following a specialized 
system in upper secondary school. The regressions following equation (3) consider 
two variables as a dependent: on the one hand, the country-level mean performance in 
the subjects of mathematics and reading shown in PIAAC; on the other hand, 
inequality in those subjects. The analysis is developed separately for the 4 age groups 
- up to 21 years old, 24, 29 and 34. Therefore, as a mean to give robustness to our 
analysis, we regress these 16 different dependent variables for the measures of 
students’ achievement in PIAAC (mean performance and inequality) on their 
respective PISA equivalent measure of achievement – with both variables 
standardized - and a dummy variable indicating whether students in a country follow a 
specialized system in upper secondary school.  
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Dependent variables: Country-level mean performance and inequality (measured by the standard 
deviation of test scores). Number of Countries: 20. Robust standard errors in parentheses. Significance 
levels: ***1%, **5%, *10%. 
 
 
Dependent variables: Country-level mean performance and inequality (measured by the standard 
deviation of test scores). Number of Countries: 20. Robust standard errors in parentheses. Significance 
levels: ***1%, **5%, *10%. 
 
 
Concerning our variable of interest, the estimates of the dummy variable indicating 
whether a country has a specialized system in upper-secondary school are consistently 
non-significant across measures of achievement (mean performance and inequality), 
age groups in PIAAC and for the two subjects of mathematics and reading. As 
additional robustness checks, we experiment with different measures of inequality: the 
16
 test-score difference between the individual performing at the 75
th
 percentile and the 
one performing at the 25
th
 percentile in each country; and likewise for the difference 
between the 95
th
 percentile and the 5
th
 percentile. The results of these additional 
regression analysis, for which an example is presented in the appendix of this paper in 
Table 3, do not change the estimates of the specialized system variable, which remain 
statistically insignificant. Moreover, adding further control variables such as the GDP 
per capita (in purchasing power parities, reported by The World Bank) and/or a 
country’s cumulative educational expenditure per student by age 15 (reported by 
OECD, 2012) does not change the statistical significance of the specialized system 
variable either. An example of these regression results is also present in Table 4 in the 
appendix. 
Regarding how achievement results in PIAAC relate to those of PISA, the regression 
analysis confirms what was seen in the graphical analysis – the point estimates of 
around 0.4 imply that countries tend to reduce both their mean performance and 
inequality from PISA to PIAAC. This result is consistent across test-pairs with 
statistically significant estimations for all but two test-pairs in the reading mean 
performance achievement, out of the 16 total estimations performed. However, as 
noted before, an exception is found for the inequality in the mathematics results which 
consistently show a negative relationship between PISA and PIAAC. This result 
suggests that, concerning our study group, countries that exhibit high levels of 
inequality in PISA, show low levels of inequality in PIAAC and vice-versa. Once 
again, as mentioned in the previous section, we leave the interpretation of this result 
for possible future research. 
 
 
 
5. Conclusion 
 
The analysis carried out in this paper provides preliminary results about the effects of 
a specialized versus a general upper secondary school curriculum on students’ 
performance and inequality which, to the best of our knowledge, is the first analysis 
ever done regarding this topic. 
Because countries only follow one system or the other, a cross-country analysis is 
required to estimate the possible effects of these institutional differences. We choose 
an international differences-in-differences analysis to account for country 
heterogeneity and unobserved factors influencing student outcomes. The impact of 
having a specialized system in upper secondary school, as opposed to a general one, is 
identified by comparing the change in outcomes between a point just before students 
have started this stage of schooling – measured using PISA data - and a later point, 
17
 after they have completed it – using data from the recently done PIAAC study – 
across countries with a specialized and general systems. These changes are analyzed 
in terms of mean performance levels and different measures of inequality for the 
subjects of mathematics and reading and for various possible age groups in the 
PIAAC sample. Although outcomes in PIAAC are statistically significantly related to 
those of PISA for most test-pairs, the regression analysis suggests that the choice of 
one system or the other does not account for differences across countries in either the 
mean performance or the inequality of students’ test scores. As a robustness check, 
different measures of inequality were considered, such as the difference between 
performance percentiles, and additional control variables were added - GDP per capita 
and a country’s cumulative educational expenditure per student by age 15 - which in 
any case, did not change the estimated impact of having a specialized system. 
Although the results of a first analysis regarding this topic suggest that this variation 
in upper secondary school systems across countries does not account for differences in 
students’ outcomes, we believe that there is still room for further research regarding 
this matter: possibly by considering different databases; exploring differences in 
student outcomes from different specialization areas within a country following such 
system; or even by concentrating the analysis on a selected number of countries that 
are very similar between each other in Institutional, Socio‑ Economic characteristics 
and student outcomes in external evaluations (e.g. countries that PISA or PIAAC 
consider statistically similar) but differ in their upper secondary school system - the 
Scandinavian countries are perhaps a good example regarding this matter, as Finland 
and Denmark follow a general education system while Sweden and Norway a 
specialized one. Finally, regarding the consistent finding across test-pairs that 
inequality in the mathematics scores in PIAAC is negatively related to inequality in 
PISA in this subject for our study group, we believe this to be a possible topic for 
further research too. 
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Appendix 
 
 
Dependent variable: Inequality in PIAAC mathematics test-scores measured by percentile differences. Age 
group considered in PIAAC: up to 24 years old. Robust standard errors in parentheses. Number of 
Countries: 20. Significance levels: ***1%, **5%, *10%. 
 
 
 
 
Dependent variables: Country-level mean performance and inequality (measured by the standard 
deviation of test scores). Number of Countries: 20. Robust standard errors in parentheses. Significance 
levels: ***1%, **5%, *10%. 
 
19
  
References 
 
Benabou, Roland, 1996. "Equity and Efficiency in Human Capital Investment: The Local Connection," 
Review of Economic Studies, Wiley Blackwell, vol. 63(2), pages 237-64, April. 
 
Gary S. Becker, 1975. "Human Capital: A Theoretical and Empirical Analysis, with Special Reference to 
Education, Second Edition," NBER Books, National Bureau of Economic Research, Inc, number beck75-
1, May. 
 
Julian R., (2011), “The Economics of Tracking in Education”, in Hanushek, Eric A., Stephen Machin and 
Ludger Woessmann (Eds.), Handbook of the Economics of Education, Volume 3, Amsterdam: North 
Holland, pp. 341-381 
 
Bishop, J. H. (2010). “Which secondary education systems work best? United States or Northern Europe” 
Retrieved from Cornell University Working papers: www.digitalcommons.ilr.cornell.edu/workingpapers/ 
 
Giorgio Brunello & Daniele Checchi, 2007. "Does school tracking affect equality of opportunity? New 
international evidence," Economic Policy, CEPR;CES;MSH, vol. 22, pages 781-861, October. 
 
Cid, Marília, et al., 2014. Portuguese Ministry of Education “Os cursos científico-humanísticos e o 
alargamento da escolaridade obrigatória – medidas educativas de inclusão”  
 
Dobbelsteen, Simone, Jesse Levin, Hessel Oosterbeek (2002). “The Causal Effect of Class Size on 
Scholastic Achievement: Distinguishing the Pure Class Size Effect from the Effect of Changes in Class 
Composition”. Oxford Bulletin of Economics and Statistics 64 (1): 17-38.  
 
Hanushek, Eric A. (2003). “The Failure of Input-Based Schooling Policies”. Economic Journal 113 (485): 
F64-F98. 
 
Hanushek, Eric A.  & Ludger Wössmann, (2006). "Does Educational Tracking Affect Performance and 
Inequality? Differences- in-Differences Evidence Across Countries," Economic Journal, Royal Economic 
Society, vol. 116(510), pages C63-C76, 03. 
 
Heath, Anthony, ed. (1984). Comprehensive and Selective Schooling. Special Issue of the Oxford Review 
of Education 10 (1): 6-123  
 
Kirjavainen, Tanja (2007). "Efficiency of Finnish Upper Secondary Schools: An Application of Stochastic 
Frontier Analysis with Panel Data," Discussion Papers 428, Government Institute for Economic Research 
Finland (VATT) 
 
Lucas, Robert Jr., (1988). "On the mechanics of economic development," Journal of Monetary Economics, 
Elsevier, vol. 22(1), pages 3-42, July. 
 
Maaz, K., Trautwein, U., Lüdtke, O. and Baumert, J. (2008), “Educational Transitions and Differential 
Learning Environments: How Explicit Between-School Tracking Contributes to Social Inequality in 
Educational Outcomes. Child Development Perspectives”, 2: 99–106 
 
Meier, Volker & Schütz, Gabriela (2007). "The Economics of Tracking and Non-Tracking," Ifo Working 
Paper Series Ifo Working Papers No. 50, Ifo Institute for Economic Research at the University of Munich. 
 
OECD (2009). “PISA data analysis manual: SPSS second edition”  
 
OECD (2012). “PISA 2012 results: What makes schools successful? Resources, policies and politics” 
20
  
OECD (2013). “The Survey of Adult Skills: Reader’s Companion” 
 
Pekkarinen, Tuomas & Uusitalo, Roope & Kerr, Sari, (2009). "School tracking and intergenerational 
income mobility: Evidence from the Finnish comprehensive school reform," Journal of Public Economics, 
Elsevier, vol. 93(7-8), pages 965-973, August. 
 
Artur Pokropek & Maciej Jakubowski, 2013. "PIAACTOOLS: Stata module to provide PIAAC tools," 
Statistical Software Components S457728, Boston College Department of Economics, revised 31 Dec 
2013. 
 
UNESCO (1997). “International Standard Classification of Education – ISCED 97” 
 
Ludger Woessmann, 2009. "International Evidence on School Tracking: A Review," CESifo DICE Report, 
Ifo Institute for Economic Research at the University of Munich, vol. 7(1), pages 26-34, 04. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
21
  
 
Documents de Treball de l’IEB 
 
2012 
 
2012/1, Montolio, D.; Trujillo, E.: "What drives investment in telecommunications? The role of regulation, firms’ 
internationalization and market knowledge" 
2012/2, Giesen, K.; Suedekum, J.: "The size distribution across all “cities”: a unifying approach" 
2012/3, Foremny, D.; Riedel, N.: "Business taxes and the electoral cycle" 
2012/4, García-Estévez, J.; Duch-Brown, N.: "Student graduation: to what extent does university expenditure 
matter?" 
2012/5, Durán-Cabré, J.M.; Esteller-Moré, A.; Salvadori, L.: "Empirical evidence on horizontal competition in 
tax enforcement" 
2012/6, Pickering, A.C.; Rockey, J.: "Ideology and the growth of US state government" 
2012/7, Vergolini, L.; Zanini, N.: "How does aid matter? The effect of financial aid on university enrolment 
decisions" 
2012/8, Backus, P.: "Gibrat’s law and legacy for non-profit organisations: a non-parametric analysis" 
2012/9, Jofre-Monseny, J.; Marín-López, R.; Viladecans-Marsal, E.: "What underlies localization and 
urbanization economies? Evidence from the location of new firms" 
2012/10, Mantovani, A.; Vandekerckhove, J.: "The strategic interplay between bundling and merging in 
complementary markets" 
2012/11, Garcia-López, M.A.: "Urban spatial structure, suburbanization and transportation in Barcelona" 
2012/12, Revelli, F.: "Business taxation and economic performance in hierarchical government structures" 
2012/13, Arqué-Castells, P.; Mohnen, P.: "Sunk costs, extensive R&D subsidies and permanent inducement 
effects" 
2012/14, Boffa, F.; Piolatto, A.; Ponzetto, G.: "Centralization and accountability: theory and evidence from the 
Clean Air Act" 
2012/15, Cheshire, P.C.; Hilber, C.A.L.; Kaplanis, I.: "Land use regulation and productivity – land matters: 
evidence from a UK supermarket chain" 
2012/16, Choi, A.; Calero, J.: "The contribution of the disabled to the attainment of the Europe 2020 strategy 
headline targets" 
2012/17, Silva, J.I.; Vázquez-Grenno, J.: "The ins and outs of unemployment in a two-tier labor market" 
2012/18, González-Val, R.; Lanaspa, L.; Sanz, F.: "New evidence on Gibrat’s law for cities" 
2012/19, Vázquez-Grenno, J.: "Job search methods in times of crisis: native and immigrant strategies in Spain" 
2012/20, Lessmann, C.: "Regional inequality and decentralization – an empirical analysis" 
2012/21, Nuevo-Chiquero, A.: "Trends in shotgun marriages: the pill, the will or the cost?" 
2012/22, Piil Damm, A.: "Neighborhood quality and labor market outcomes: evidence from quasi-random 
neighborhood assignment of immigrants" 
2012/23, Ploeckl, F.: "Space, settlements, towns: the influence of geography and market access on settlement 
distribution and urbanization" 
2012/24, Algan, Y.; Hémet, C.; Laitin, D.: "Diversity and local public goods: a natural experiment with exogenous 
residential allocation" 
2012/25, Martinez, D.; Sjögren, T.: "Vertical externalities with lump-sum taxes: how much difference does 
unemployment make?" 
2012/26, Cubel, M.; Sanchez-Pages, S.: "The effect of within-group inequality in a conflict against a unitary threat" 
2012/27, Andini, M.; De Blasio, G.; Duranton, G.; Strange, W.C.: "Marshallian labor market pooling: evidence 
from Italy" 
2012/28, Solé-Ollé, A.; Viladecans-Marsal, E.: "Do political parties matter for local land use policies?" 
2012/29, Buonanno, P.; Durante, R.; Prarolo, G.; Vanin, P.: "Poor institutions, rich mines: resource curse and the 
origins of the Sicilian mafia" 
2012/30, Anghel, B.; Cabrales, A.; Carro, J.M.: "Evaluating a bilingual education program in Spain: the impact 
beyond foreign language learning" 
2012/31, Curto-Grau, M.; Solé-Ollé, A.; Sorribas-Navarro, P.: "Partisan targeting of inter-governmental transfers 
& state interference in local elections: evidence from Spain" 
2012/32, Kappeler, A.; Solé-Ollé, A.; Stephan, A.; Välilä, T.: "Does fiscal decentralization foster regional 
investment in productive infrastructure?" 
2012/33, Rizzo, L.; Zanardi, A.: "Single vs double ballot and party coalitions: the impact on fiscal policy. Evidence 
from Italy" 
2012/34, Ramachandran, R.: "Language use in education and primary schooling attainment: evidence from a 
natural experiment in Ethiopia" 
2012/35, Rothstein, J.: "Teacher quality policy when supply matters" 
2012/36, Ahlfeldt, G.M.: "The hidden dimensions of urbanity" 
2012/37, Mora, T.; Gil, J.; Sicras-Mainar, A.: "The influence of BMI, obesity and overweight on medical costs: a 
panel data approach" 
2012/38, Pelegrín, A.; García-Quevedo, J.: "Which firms are involved in foreign vertical integration?" 
  
 
Documents de Treball de l’IEB 
 
2012/39, Agasisti, T.; Longobardi, S.: "Inequality in education: can Italian disadvantaged students close the gap? A 
focus on resilience in the Italian school system" 
 
 
2013 
 
2013/1, Sánchez-Vidal, M.; González-Val, R.; Viladecans-Marsal, E.: "Sequential city growth in the US: does age 
matter?" 
2013/2, Hortas Rico, M.: "Sprawl, blight and the role of urban containment policies. Evidence from US cities" 
2013/3, Lampón, J.F.; Cabanelas-Lorenzo, P-; Lago-Peñas, S.: "Why firms relocate their production overseas? 
The answer lies inside: corporate, logistic and technological determinants" 
2013/4, Montolio, D.; Planells, S.: "Does tourism boost criminal activity? Evidence from a top touristic country" 
2013/5, Garcia-López, M.A.; Holl, A.; Viladecans-Marsal, E.: "Suburbanization and highways: when the Romans, 
the Bourbons and the first cars still shape Spanish cities" 
2013/6, Bosch, N.; Espasa, M.; Montolio, D.: "Should large Spanish municipalities be financially compensated? 
Costs and benefits of being a capital/central municipality" 
2013/7, Escardíbul, J.O.; Mora, T.: "Teacher gender and student performance in mathematics. Evidence from 
Catalonia" 
2013/8, Arqué-Castells, P.; Viladecans-Marsal, E.: "Banking towards development: evidence from the Spanish 
banking expansion plan" 
2013/9, Asensio, J.; Gómez-Lobo, A.; Matas, A.: "How effective are policies to reduce gasoline consumption? 
Evaluating a quasi-natural experiment in Spain" 
2013/10, Jofre-Monseny, J.: "The effects of unemployment benefits on migration in lagging regions" 
2013/11, Segarra, A.; García-Quevedo, J.; Teruel, M.: "Financial constraints and the failure of innovation 
projects" 
2013/12, Jerrim, J.; Choi, A.: "The mathematics skills of school children: How does England compare to the high 
performing East Asian jurisdictions?" 
2013/13, González-Val, R.; Tirado-Fabregat, D.A.; Viladecans-Marsal, E.: "Market potential and city growth: 
Spain 1860-1960" 
2013/14, Lundqvist, H.: "Is it worth it? On the returns to holding political office" 
2013/15, Ahlfeldt, G.M.; Maennig, W.: "Homevoters vs. leasevoters: a spatial analysis of airport effects" 
2013/16, Lampón, J.F.; Lago-Peñas, S.: "Factors behind international relocation and changes in production 
geography in the European automobile components industry" 
2013/17, Guío, J.M.; Choi, A.: "Evolution of the school failure risk during the 2000 decade in Spain: analysis of 
Pisa results with a two-level logistic mode" 
2013/18, Dahlby, B.; Rodden, J.: "A political economy model of the vertical fiscal gap and vertical fiscal 
imbalances in a federation" 
2013/19, Acacia, F.; Cubel, M.: "Strategic voting and happiness" 
2013/20, Hellerstein, J.K.; Kutzbach, M.J.; Neumark, D.: "Do labor market networks have an important spatial 
dimension?" 
2013/21, Pellegrino, G.; Savona, M.: "Is money all? Financing versus knowledge and demand constraints to 
innovation" 
2013/22, Lin, J.: "Regional resilience" 
2013/23, Costa-Campi, M.T.; Duch-Brown, N.; García-Quevedo, J.: "R&D drivers and obstacles to innovation in 
the energy industry" 
2013/24, Huisman, R.; Stradnic, V.; Westgaard, S.: "Renewable energy and electricity prices: indirect empirical 
evidence from hydro power" 
2013/25, Dargaud, E.; Mantovani, A.; Reggiani, C.: "The fight against cartels: a transatlantic perspective" 
2013/26, Lambertini, L.; Mantovani, A.: "Feedback equilibria in a dynamic renewable resource oligopoly: pre-
emption, voracity and exhaustion" 
2013/27, Feld, L.P.; Kalb, A.; Moessinger, M.D.; Osterloh, S.: "Sovereign bond market reactions to fiscal rules 
and no-bailout clauses – the Swiss experience" 
2013/28, Hilber, C.A.L.; Vermeulen, W.: "The impact of supply constraints on house prices in England" 
2013/29, Revelli, F.: "Tax limits and local democracy" 
2013/30, Wang, R.; Wang, W.: "Dress-up contest: a dark side of fiscal decentralization" 
2013/31, Dargaud, E.; Mantovani, A.; Reggiani, C.: "The fight against cartels: a transatlantic perspective" 
2013/32, Saarimaa, T.; Tukiainen, J.: "Local representation and strategic voting: evidence from electoral boundary 
reforms" 
2013/33, Agasisti, T.; Murtinu, S.: "Are we wasting public money? No! The effects of grants on Italian university 
students’ performances" 
2013/34, Flacher, D.; Harari-Kermadec, H.; Moulin, L.: "Financing higher education: a contributory scheme" 
2013/35, Carozzi, F.; Repetto, L.: "Sending the pork home: birth town bias in transfers to Italian municipalities" 
  
 
Documents de Treball de l’IEB 
 
2013/36, Coad, A.; Frankish, J.S.; Roberts, R.G.; Storey, D.J.: "New venture survival and growth: Does the fog 
lift?" 
2013/37, Giulietti, M.; Grossi, L.; Waterson, M.: "Revenues from storage in a competitive electricity market: 
Empirical evidence from Great Britain" 
 
 
2014 
 
2014/1, Montolio, D.; Planells-Struse, S.: "When police patrols matter. The effect of police proximity on citizens’ 
crime risk perception" 
2014/2, Garcia-López, M.A.; Solé-Ollé, A.; Viladecans-Marsal, E.: "Do land use policies follow road 
construction?" 
2014/3, Piolatto, A.; Rablen, M.D.: "Prospect theory and tax evasion: a reconsideration of the Yitzhaki puzzle" 
2014/4, Cuberes, D.; González-Val, R.: "The effect of the Spanish Reconquest on Iberian Cities" 
2014/5, Durán-Cabré, J.M.; Esteller-Moré, E.: "Tax professionals' view of the Spanish tax system: efficiency, 
equity and tax planning" 
2014/6, Cubel, M.; Sanchez-Pages, S.: "Difference-form group contests" 
2014/7, Del Rey, E.; Racionero, M.: "Choosing the type of income-contingent loan: risk-sharing versus risk-
pooling" 
2014/8, Torregrosa Hetland, S.: "A fiscal revolution? Progressivity in the Spanish tax system, 1960-1990" 
2014/9, Piolatto, A.: "Itemised deductions: a device to reduce tax evasion" 
2014/10, Costa, M.T.; García-Quevedo, J.; Segarra, A.: "Energy efficiency determinants: an empirical analysis of 
Spanish innovative firms" 
2014/11, García-Quevedo, J.; Pellegrino, G.; Savona, M.: "Reviving demand-pull perspectives: the effect of 
demand uncertainty and stagnancy on R&D strategy" 
2014/12, Calero, J.; Escardíbul, J.O.: "Barriers to non-formal professional training in Spain in periods of economic 
growth and crisis. An analysis with special attention to the effect of the previous human capital of workers" 
2014/13, Cubel, M.; Sanchez-Pages, S.: "Gender differences and stereotypes in the beauty" 
2014/14, Piolatto, A.; Schuett, F.: "Media competition and electoral politics" 
2014/15, Montolio, D.; Trillas, F.; Trujillo-Baute, E.: "Regulatory environment and firm performance in EU 
telecommunications services" 
2014/16, Lopez-Rodriguez, J.; Martinez, D.: "Beyond the R&D effects on innovation: the contribution of non-
R&D activities to TFP growth in the EU" 
2014/17, González-Val, R.: "Cross-sectional growth in US cities from 1990 to 2000" 
2014/18, Vona, F.; Nicolli, F.: "Energy market liberalization and renewable energy policies in OECD countries" 
2014/19, Curto-Grau, M.: "Voters’ responsiveness to public employment policies" 
2014/20, Duro, J.A.; Teixidó-Figueras, J.; Padilla, E.: "The causal factors of international inequality in co2 
emissions per capita: a regression-based inequality decomposition analysis" 
2014/21, Fleten, S.E.; Huisman, R.; Kilic, M.; Pennings, E.; Westgaard, S.: "Electricity futures prices: time 
varying sensitivity to fundamentals" 
2014/22, Afcha, S.; García-Quevedo, J,: "The impact of R&D subsidies on R&D employment composition" 
2014/23, Mir-Artigues, P.; del Río, P.: "Combining tariffs, investment subsidies and soft loans in a renewable 
electricity deployment policy" 
2014/24, Romero-Jordán, D.; del Río, P.; Peñasco, C.: "Household electricity demand in Spanish regions. Public 
policy implications" 
2014/25, Salinas, P.: "The effect of decentralization on educational outcomes: real autonomy matters!" 
2014/26, Solé-Ollé, A.; Sorribas-Navarro, P.: "Does corruption erode trust in government? Evidence from a recent 
surge of local scandals in Spain" 
2014/27, Costas-Pérez, E.: "Political corruption and voter turnout: mobilization or disaffection?" 
2014/28, Cubel, M.; Nuevo-Chiquero, A.; Sanchez-Pages, S.; Vidal-Fernandez, M.: "Do personality traits affect 
productivity? Evidence from the LAB" 
2014/29, Teresa Costa, M.T.; Trujillo-Baute, E.: "Retail price effects of feed-in tariff regulation" 
2014/30, Kilic, M.; Trujillo-Baute, E.: "The stabilizing effect of hydro reservoir levels on intraday power prices 
under wind forecast errors" 
2014/31, Costa-Campi, M.T.; Duch-Brown, N.: "The diffusion of patented oil and gas technology with 
environmental uses: a forward patent citation analysis" 
2014/32, Ramos, R.; Sanromá, E.; Simón, H.: "Public-private sector wage differentials by type of contract: 
evidence from Spain" 
2014/33, Backus, P.; Esteller-Moré, A.: "Is income redistribution a form of insurance, a public good or both?" 
2014/34, Huisman, R.; Trujillo-Baute, E.: "Costs of power supply flexibility: the indirect impact of a Spanish 
policy change" 
  
 
Documents de Treball de l’IEB 
 
2014/35, Jerrim, J.; Choi, A.; Simancas Rodríguez, R.: "Two-sample two-stage least squares (TSTSLS) estimates 
of earnings mobility: how consistent are they?" 
2014/36, Mantovani, A.;  Tarola, O.; Vergari, C.: "Hedonic quality, social norms, and environmental campaigns" 
2014/37, Ferraresi, M.; Galmarini, U.; Rizzo, L.: "Local infrastructures and externalities: Does the size matter?" 
2014/38, Ferraresi, M.; Rizzo, L.; Zanardi, A.: "Policy outcomes of single and double-ballot elections" 
 
 
2015 
 
2015/1, Foremny, D.; Freier, R.; Moessinger, M-D.; Yeter, M.: "Overlapping political budget cycles in the 
legislative and the executive" 
2015/2, Colombo, L.; Galmarini, U.: "Optimality and distortionary lobbying: regulating tobacco consumption" 
2015/3, Pellegrino, G.: "Barriers to innovation: Can firm age help lower them?" 
2015/4, Hémet, C.: "Diversity and employment prospects: neighbors matter!" 
2015/5, Cubel, M.; Sanchez-Pages, S.: "An axiomatization of difference-form contest success functions" 
2015/6, Choi, A.; Jerrim, J.: "The use (and misuse) of Pisa in guiding policy reform: the case of Spain" 
2015/7, Durán-Cabré, J.M.; Esteller-Moré, A.; Salvadori, L.: "Empirical evidence on tax cooperation between 
sub-central administrations" 
2015/8, Batalla-Bejerano, J.; Trujillo-Baute, E.: "Analysing the sensitivity of electricity system operational costs 
to deviations in supply and demand" 
2015/9, Salvadori, L.: "Does tax enforcement counteract the negative effects of terrorism? A case study of the 
Basque Country" 
2015/10, Montolio, D.; Planells-Struse, S.: "How time shapes crime: the temporal impacts of football matches on 
crime" 
2015/11, Piolatto, A.: "Online booking and information: competition and welfare consequences of review 
aggregators" 
2015/12, Boffa, F.; Pingali, V.; Sala, F.: "Strategic investment in merchant transmission: the impact of capacity 
utilization rules" 
2015/13, Slemrod, J.: "Tax administration and tax systems" 
2015/14, Arqué-Castells, P.; Cartaxo, R.M.; García-Quevedo, J.; Mira Godinho, M.: "How inventor royalty 
shares affect patenting and income in Portugal and Spain" 
2015/15, Montolio, D.; Planells-Struse, S.: "Measuring the negative externalities of a private leisure activity: 
hooligans and pickpockets around the stadium" 
2015/16, Batalla-Bejerano, J.; Costa-Campi, M.T.; Trujillo-Baute, E.: "Unexpected consequences of 
liberalisation: metering, losses, load profiles and cost settlement in Spain’s electricity system" 
2015/17, Batalla-Bejerano, J.; Trujillo-Baute, E.: "Impacts of intermittent renewable generation on electricity 
system costs" 
2015/18, Costa-Campi, M.T.; Paniagua, J.; Trujillo-Baute, E.: "Are energy market integrations a green light for 
FDI?" 
2015/19, Jofre-Monseny, J.; Sánchez-Vidal, M.; Viladecans-Marsal, E.: "Big plant closures and agglomeration 
economies" 
2015/20, Garcia-López, M.A.; Hémet, C.; Viladecans-Marsal, E.: "How does transportation shape 
intrametropolitan growth? An answer from the regional express rail" 
2015/21, Esteller-Moré, A.; Galmarini, U.; Rizzo, L.: "Fiscal equalization under political pressures" 
2015/22, Escardíbul, J.O.; Afcha, S.: "Determinants of doctorate holders’ job satisfaction. An analysis by 
employment sector and type of satisfaction in Spain" 
2015/23, Aidt, T.; Asatryan, Z.; Badalyan, L.; Heinemann, F.: "Vote buying or (political) business (cycles) as 
usual?" 
2015/24, Albæk, K.: "A test of the ‘lose it or use it’ hypothesis in labour markets around the world" 
2015/25, Angelucci, C.; Russo, A.: "Petty corruption and citizen feedback" 
2015/26, Moriconi, S.; Picard, P.M.; Zanaj, S.: "Commodity taxation and regulatory competition" 
2015/27, Brekke, K.R.; Garcia Pires, A.J.; Schindler, D.; Schjelderup, G.: "Capital taxation and imperfect 
competition: ACE vs. CBIT" 
2015/28, Redonda, A.: "Market structure, the functional form of demand and the sensitivity of the vertical reaction 
function" 
2015/29, Ramos, R.; Sanromá, E.; Simón, H.: "An analysis of wage differentials between full-and part-time 
workers in Spain" 
2015/30, Garcia-López, M.A.; Pasidis, I.; Viladecans-Marsal, E.: "Express delivery to the suburbs the effects of 
transportation in Europe’s heterogeneous cities" 
2015/31, Torregrosa, S.: "Bypassing progressive taxation: fraud and base erosion in the Spanish income tax (1970-
2001)" 
  
 
Documents de Treball de l’IEB 
 
2015/32, Choi, H.; Choi, A.: "When one door closes: the impact of the hagwon curfew on the consumption of 
private tutoring in the republic of Korea" 
2015/33, Escardíbul, J.O.; Helmy, N.: "Decentralisation and school autonomy impact on the quality of education: 
the case of two MENA countries" 
2015/34, González-Val, R.; Marcén, M.: "Divorce and the business cycle: a cross-country analysis" 
2015/35, Calero, J.; Choi, A.: "The distribution of skills among the European adult population and unemployment: a 
comparative approach" 
2015/36, Mediavilla, M.; Zancajo, A.: "Is there real freedom of school choice? An analysis from Chile" 
2015/37, Daniele, G.: "Strike one to educate one hundred: organized crime, political selection and politicians’ 
ability" 
2015/38, González-Val, R.; Marcén, M.: "Regional unemployment, marriage, and divorce" 
2015/39, Foremny, D.; Jofre-Monseny, J.; Solé-Ollé, A.: "‘Hold that ghost’: using notches to identify manipulation 
of population-based grants" 
2015/40, Mancebón, M.J.; Ximénez-de-Embún, D.P.; Mediavilla, M.; Gómez-Sancho, J.M.: "Does educational 
management model matter? New evidence for Spain by a quasiexperimental approach" 
2015/41, Daniele, G.; Geys, B.: "Exposing politicians’ ties to criminal organizations: the effects of local government 
dissolutions on electoral outcomes in Southern Italian municipalities" 
2015/42, Ooghe, E.: "Wage policies, employment, and redistributive efficiency" 
 
 
2016 
 
2016/1, Galletta, S.: "Law enforcement, municipal budgets and spillover effects: evidence from a quasi-experiment 
in Italy" 
2016/2, Flatley, L.; Giulietti, M.; Grossi, L.; Trujillo-Baute, E.; Waterson, M.: "Analysing the potential 
economic value of energy storage" 
2016/3, Calero, J.; Murillo Huertas, I.P.; Raymond Bara, J.L.: "Education, age and skills: an analysis using the 
PIAAC survey" 
2016/4, Costa-Campi, M.T.; Daví-Arderius, D.; Trujillo-Baute, E.: "The economic impact of electricity losses" 
2016/5, Falck, O.; Heimisch, A.; Wiederhold, S.: "Returns to ICT skills" 
2016/6, Halmenschlager, C.; Mantovani, A.: "On the private and social desirability of mixed bundling in 
complementary markets with cost savings" 
2016/7, Choi, A.; Gil, M.; Mediavilla, M.; Valbuena, J.: "Double toil and trouble: grade retention and academic 
performance" 
2016/8, González-Val, R.: "Historical urban growth in Europe (1300–1800)" 
2016/9, Guio, J.; Choi, A.; Escardíbul, J.O.: "Labor markets, academic performance and the risk of school dropout: 
evidence for Spain" 
2016/10, Bianchini, S.; Pellegrino, G.; Tamagni, F.: "Innovation strategies and firm growth" 
2016/11, Jofre-Monseny, J.; Silva, J.I.; Vázquez-Grenno, J.: "Local labor market effects of public employment" 
2016/12, Sanchez-Vidal, M.: "Small shops for sale! The effects of big-box openings on grocery stores" 
2016/13, Costa-Campi, M.T.; García-Quevedo, J.; Martínez-Ros, E.: "What are the determinants of investment 
in environmental R&D?" 
2016/14, García-López, M.A; Hémet, C.; Viladecans-Marsal, E.: "Next train to the polycentric city: 
The effect of railroads on subcenter formation" 
2016/15, Matas, Anna; Raymond, José-Luis; Dominguez, Andrés: "Changes in fuel economy: An analysis of  
the Spanish car market" 
 Human Capital 
